Introduction
This work investigates different aspects that contribute to the heating of monitoring cables or guide wires that are used within the magnetic resonance (MR) environment during minimal invasive interventions.
Methods
The measurements are performed inside a high-field open 1 T MR-scanner (Philips Panorama) using sequences with high SAR according to the ASTM recommendations. A phantom filled with hydroxyethyl cellulose is placed in the MR scanner's center. The wire under investigation is partly immersed (20cm) in the phantom to reconstruct a typical clinical situation. Temperature at the wire's tip and inside the phantom is measured using fibre optic probes. Different wire lengths and positions are investigated concerning their contribution to the heating of the wire's tip inside the phantom.
Results
The experiments revealed two factors that contribute to the heating of wires used in an MR environment. On the one hand, the temperature at the wire's tip depends on the length of the wire. The maximum temperature increase occurred at a wire length of 200cm. On the other hand, the temperature depends on the position of the wire within the MR scanner. By varying the wire's position, temperatures between 0.2K and 36K were observed.
Conclusion
Besides the length of the wire, its position within the MR scanner plays an important role when concerning tip heating. For MR-guided procedures like interstitial interventions, wire lengths are far below 2m. Thus, no significant heating is expected for these interventions. Nevertheless, special attention should be paid to the position of the wire within the MR-scanner.
